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Drawings 

1 . Figures 1 6(a), 1 6(b), 1 7, and 1 8 should be designated by a legend such as - 
Prior Art-- because only that which is old is illustrated. See MPEP § 608.02(g). 
Corrected drawings in compliance with 37 CFR 1.121(d) are required in reply to the 
Office action to avoid abandonment of the application. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not 
to obstruct any portion of the drawing figures. If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claim 4 is objected to under 37 CFR 1 .75(c) as being in improper form because 
a multiple dependent claim should refer to other claims in the alternative only and 
cannot depend from any other multiple dependent claim. See MPEP § 608.01 (n). 
Accordingly, the claim has not been further treated on the merits. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claims 1-3, 5, 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Endo (WO 2004/044647) in view of Nakai et al (US 2005/0104844). 

Regarding claim 1, Endo discloses an electrophoretic display device (Figure 1), 
comprising: 

a substrate (Figure 1 discloses a substrate 1.), 

a partition wall disposed on a surface of the substrate (Figure 1 discloses 
partition wall 7.), 

a liquid layer, disposed in a container defined by the substrate and the partition 
wall, comprising electrophoretic particles and a dispersion medium (Figure 1 discloses 
electrophoretic particles 6 and dispersion medium 5 disposed in the container.), 

a first electrode formed at a position apart from the partition wall on the substrate 
(Figure 1 discloses a first electrode 3 disposed in the center of the display cell.), 

a second electrode formed along the partition wall (Page 10, lines 7-10 discloses 
that the second electrode 4 can be provided on the surface of partition wall 7.), and 

means for applying a voltage between the first electrode and the second 
electrode (Page 15, lines 7-15 of the specification discloses applying a voltage between 
the first and second electrodes. Therefore it is inherent that there is a means for 
applying a voltage connected to the first and second electrodes.). 

Endo fails to teach wherein at the surface of the substrate defining the container, 
a resistance layer electrically connecting the first electrode and the second electrode is 
formed, and the electrophoretic particles in the container are moved between a surface 
of the partition wall and a surface of the resistance layer to effect display. 
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Nakai et al discloses wherein at the surface of the substrate defining the 
container, a resistance layer electrically connecting the first electrode and the second 
electrode is formed, and the electrophoretic particles in the container are moved 
between a surface of the partition wall and a surface of the resistance layer to effect 
display (Figure 1 and paragraph [0070] discloses an insulating film 15 disposed on 
substrate 1 which covers and electrically connects first electrode group 3 and second 
electrode group 4. It is well known in the art that electrically insulating materials are 
highly resistive. Therefore the insulating film 15 can be considered to be a resistance 
layer which has a high resistance value.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to modify the electrophoretic display taught by Endo with 
the teachings of Nakai et al in order to form an electrophoretic display device in which 
greater control over adsorption forces between the electrodes and the electrophoretic 
particles is obtained. 

Regarding claim 2, Endo as modified above discloses a device according to 
claim 1, wherein the first electrode and the resistance layer are electrically connected at 
a position most distant from the second electrode on the substrate (Figures 1 and 4 of 
Endo discloses that electrode 3 is disposed in the center of the display cell.). 

Regarding claim 3, Endo as modified above discloses a device according to 
claim 1 or 2, wherein the resistance layer is formed to cover the partition wall (Figure 1 
and paragraph [0070] of Nakai et al discloses that insulating film 15 covers partition 
walls 5.). 
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Regarding claim 5, Endo as modified above discloses a device according to 
claim 1, wherein the resistance layer is formed of a transparent material, and a light 
reflection layer is disposed opposite to the liquid layer through the resistance layer 
((Figure 1 and paragraphs [0071] and [0092] of Nakai et al discloses that insulating 
layer 15 is formed of a transparent material and substrate 1 acts as a light reflection 
layer.) 

Regarding claim 12, Endo as modified above discloses a driving method of an 
electrophoretic display apparatus of the type wherein the apparatus comprises: 

a substrate (Figure 1 of Endo discloses a substrate 1 .); 

a partition wall disposed on a surface of the substrate (Figure 1 of Endo 
discloses partition wall 7.); 

a liquid layer, disposed in a container defined by the substrate and the partition 
wall, comprising electrophoretic particles and a dispersion medium (Figure 1 of Endo 
discloses electrophoretic particles 6 and dispersion medium 5 disposed in the 
container.); 

a first electrode formed at a position apart from the partition wall on the substrate 
(Figure 1 of Endo discloses a first electrode 3 disposed in the center of the display cell.); 

a second electrode formed along the partition wall (Page 10, lines 7-10 of Endo 
discloses that the second electrode 4 can be provided on the surface of partition wall 
7.), and 
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a resistance layer for electrically connecting the first electrode and the second 
electrode is formed at the surface of substrate defining container (Figure 1 and 
paragraph [0070] of Nakai et al discloses an insulating film 15 disposed on substrate 1 
which covers and electrically connects first electrode group 3 and second electrode 
group 4. It is well known in the art that electrically insulating materials are highly 
resistive. Therefore the insulating film 15 can be considered to be a resistance layer 
which has a high resistance value.); 

the driving method comprising: 

applying a voltage of one polarity between the first and second electrodes to 
move the electrophoretic particles to a surface of the partition wall (Page 15, lines 7-15 
in the specification of Endo discloses applying +50 volts to first electrodes 3 and -50 
volts to second electrodes 4 to generate a white display, i.e. move the particles as 
shown in Figure 1 (a).), and 

applying a voltage of the other polarity between the first and second electrodes to 
move the electrophoretic particles to a surface of the resistance layer (Page 15, lines 7- 
15 in the specification of Endo discloses applying -50 volts to first electrodes 3 and +5 
volts to second electrodes 4 to generate a black display, i.e. move the particles as 
shown in Figure 1 (b).). 

Regarding claim 13, Endo as modified above discloses a method according to 
claim 12, wherein after the electrophoretic particles are moved on the surface of the 
partition wall or the surface of the resistance layer, a period during which the voltage 
between the first and second electrodes is substantially zero is provided (Figures 1 1 A 



Application/Control Number: 10/552,989 Page 7 

Art Unit: 2629 

and 1 1 B and paragraph [01 1 8] of Nakai et al disclose the voltage patterns applied to 
electrodes 3 and 4 and shows that there is a period of time in which the voltages being 
applied to the electrodes 3 and 4 are substantially zero.). 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Endo in 
view of Nakai et al as applied to claim 1 above, and further in view of Uno et al (US 
6,727,883). 

Regarding claim 6, Endo as modified above discloses a device according to 
claim 5. 

Endo as modified above fails to teach wherein between the resistance layer and 
the light reflection layer, a coloring layer formed of an insulating material is disposed. 

Uno et al discloses wherein between the resistance layer and the light reflection 
layer, a coloring layer formed of an insulating material is disposed (Figure 1 and Column 
12, lines 35-47 disclose that colored layers 8a and 8b are formed between insulating 
layer 9 and first substrate 1a.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to further modify the electrophoretic device taught by Endo 
with the teachings of Uno et al in order to form a display device in which colored images 
can be created without requiring the electrophoretic particles to be colored. 
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4. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Endo in 
view of Nakai et al as applied to claim 1 above, and further in view of Ikeda et al (US 
6,741,385). 

Regarding claim 7, Endo as modified above discloses a device according to 
claim 1. 

Endo as modified above fails to teach wherein the first electrode is extendedly 
formed opposite to the liquid layer through the resistance layer and an insulating layer. 

Ikeda et al discloses wherein the first electrode is extendedly formed opposite to 
the liquid layer through the resistance layer and an insulating layer (Figure 3 discloses 
electrodes 5a and 5c which are formed through insulating layers 4 and 9, of which layer 
9 could be called a resistive layer with very high resistance.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to further modify the electrophoretic device taught by Endo 
with the teachings of Ikeda et al in order to form a display device with higher display 
contrast. 

5. Claims 8-9, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Endo in view of Nakai et al as applied to claim 1 above, and further in view of Goden 
(US 2004/0184136). 

Regarding claim 8, Endo as modified above discloses an electrophoretic display 
apparatus, comprising: 

a substrate (Figure 1 of Endo discloses a substrate 1 .), 
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a partition wall disposed on a surface of the substrate (Figure 1 of Endo 
discloses partition wall 7.), 

a liquid layer, disposed in a container defined by the substrate and the partition 
wall, comprising electrophoretic particles and a dispersion medium (Figure 1 of Endo 
discloses electrophoretic particles 6 and dispersion medium 5 disposed in the 
container.), 

a first electrode formed at a position apart from the partition wall on the substrate 
(Figure 1 of Endo discloses a first electrode 3 disposed in the center of the display cell.), 

a second electrode formed along the partition wall (Page 10, lines 7-10 of Endo 
discloses that the second electrode 4 can be provided on the surface of partition wall 
7.). 

wherein at the surface of the substrate defining the container, a resistance layer 
for electrically connecting the first electrode and the second electrode is formed, and the 
electrophoretic particles in the container are moved between a surface of the partition 
wall and a surface of the resistance layer (Figure 1 and paragraph [0070] of Nakai et al 
discloses an insulating film 15 disposed on substrate 1 which covers and electrically 
connects first electrode group 3 and second electrode group 4. It is well known in the 
art that electrically insulating materials are highly resistive. Therefore the insulating film 
15 can be considered to be a resistance layer which has a high resistance value.). 

Endo as modified above fails to teach a plurality of data lines disposed on the 
substrate at a certain pitch, 



Application/Control Number: 10/552,989 Page 10 

Art Unit: 2629 

a plurality of scanning lines and a plurality of constant-voltage lines, the scanning 
lines and the constant-voltage lines being disposed on the substrate at a certain pitch 
while intersecting with the plurality of data lines, and 

a switching device and a capacitor which are disposed at each of the 
intersections of the data lines and the scanning lines, the capacitor holding a voltage 
depending on display data by supplying a sequential scanning signal to the scanning 
lines and supplying a data signal to the data lines and depending on the voltage held by 
the capacitor, a voltage or a current being applied between the first and second 
electrodes so as to move the electrophoretic particles to effect display, 

Goden discloses a plurality of data lines disposed on the substrate at a certain 
pitch (Figure 5 discloses a plurality of data lines 13.), 

a plurality of scanning lines and a plurality of constant-voltage lines, the scanning 
lines and the constant-voltage lines being disposed on the substrate at a certain pitch 
while intersecting with the plurality of data lines (Figure 5 discloses a plurality of 
scanning lines 12 and a plurality of constant voltage lines attached to one end of 
capacitor 1 1 , both lines which intersect with the plurality of data lines 13.), and 

a switching device and a capacitor which are disposed at each of the 
intersections of the data lines and the scanning lines, the capacitor holding a voltage 
depending on display data by supplying a sequential scanning signal to the scanning 
lines and supplying a data signal to the data lines and depending on the voltage held by 
the capacitor, a voltage or a current being applied between the first and second 
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electrodes so as to move the electrophoretic particles to effect display (Figure 5 
discloses switching device 10 and capacitor 1 1 , where the capacitor holds charge 
supplied by data line 13. Figures 3(a) -3(c) and paragraphs [0089] - [0095] disclose that 
the voltage applied between the electrodes is based on the display pattern that is 
desired.), 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to further modify the electrophoretic display taught by Endo 
with the teachings of Goden in order to form a display device in which changes in the 
display gradation level are reduced, thus improving the image quality of the display. 

Regarding claim 9, Endo as modified above discloses an apparatus according 
to claim 8, wherein one of terminals of the capacitor is connected with the first 
electrode, and a time constant defined by a product of an electric resistance between 
the first and second electrodes and a capacitance of the capacitor is longer than a one- 
field period in sequential scanning of the scanning lines (Paragraph [0081] of Goden 
discloses capacitor 1 1 is connected to the first electrode 4 and Figure 22 discloses that 
the time constant for the display is longer than the one-field period since there is almost 
no voltage decay during the one-field periods shown on the graph.). 

Regarding claim 14, Endo as modified above discloses a driving method of an 
electrophoretic display apparatus of the type wherein the apparatus comprises: 

a substrate (Figure 1 of Endo discloses a substrate 1 .); 
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a partition wall disposed on a surface of the substrate (Figure 1 of Endo 
discloses partition wall 7.); 

a liquid layer, disposed in a container defined by the substrate and the partition 
wall, comprising electrophoretic particles and a dispersion medium (Figure 1 of Endo 
discloses electrophoretic particles 6 and dispersion medium 5 disposed in the 
container.); 

a first electrode formed at a position apart from the partition wall on the substrate 
(Figure 1 of Endo discloses a first electrode 3 disposed in the center of the display cell.); 

a second electrode formed along the partition wall (Page 10, lines 7-10 of Endo 
discloses that the second electrode 4 can be provided on the surface of partition wall 
7.), and 

a resistance layer for electrically connecting the first electrode and the second 
electrode is formed at the surface of substrate defining container (Figure 1 and 
paragraph [0070] of Nakai et al discloses an insulating film 15 disposed on substrate 1 
which covers and electrically connects first electrode group 3 and second electrode 
group 4. It is well known in the art that electrically insulating materials are highly 
resistive. Therefore the insulating film 15 can be considered to be a resistance layer 
which has a high resistance value.); 

a plurality of data lines disposed on the substrate at a certain pitch (Figure 5 of 
Goden discloses a plurality of data lines 13.); 

a plurality of scanning lines and a plurality of constant-voltage lines, the scanning 
lines and the constant-voltage lines being disposed on the substrate at a certain pitch 
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while intersecting with the plurality of data lines (Figure 5 of Goden discloses a plurality 
of scanning lines 12 and a plurality of constant voltage lines attached to one end of 
capacitor 11, both lines which intersect with the plurality of data lines 13.); and 

a switching device and a capacitor which are disposed at each of the 
intersections of the data lines and the scanning lines, the capacitor holding a voltage 
depending on display data by supplying a sequential scanning signal to the scanning 
lines and supplying a data signal to the data lines and depending on the voltage held by 
the capacitor, a voltage or a current being applied between the first and second 
electrodes so as to move the electrophoretic particles to effect display (Figure 5 of 
Goden discloses switching device 10 and capacitor 1 1 , where the capacitor holds 
charge supplied by data line 13. Figures 3(a) -3(c) and paragraphs [0089] - [0095] 
disclose that the voltage applied between the electrodes to move the electrophoretic 
particles is based on the display pattern that is desired.); 

the driving method comprising: 

sequentially scanning the scanning lines to apply a voltage of one polarity 
between the first and second electrodes to move the electrophoretic particles to a 
surface of the partition wall (Figure 14(a) and paragraph [0124] of Goden discloses 
applying a voltage Va to the first electrode 4 and a voltage Vcom to the second 
electrode 5 and a voltage Vc to the third electrode 6 to move the electrophoretic 
particles to the partition wall 7.), and 

sequentially scanning the scanning lines to apply a voltage of the other polarity 
between the first and second electrodes to move the electrophoretic particles to a 
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surface of the resistance layer (Figure 14(b) and paragraph [0124] of Goden discloses 
applying a voltage Vb to the first electrode 4 and a voltage Vcom to the second 
electrode 5 and a voltage Vc to the third electrode 6 to move the electrophoretic 
particles to collect along the bottom of the display cell.)- 

6. Claims 1 0-1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Endo in view of Nakai et al, further in view of Goden as applied to claim 8 above, and 
further in view of Asano et al (US 2004/0070557). 

Regarding claim 10, Endo as modified above discloses an apparatus according 
to claim 8. 

Endo as modified above fails to teach the apparatus further comprises a drive 
voltage line, disposed at the surface of the substrate, electrically connected with the first 
electrode, and means for controlling a current flowing between terminals of the 
connected drive voltage line and the first electrode depending on the voltage held by the 
capacitor. 

Asano et al discloses the apparatus further comprises a drive voltage line, 
disposed at the surface of the substrate, electrically connected with the first electrode, 
and means for controlling a current flowing between terminals of the connected drive 
voltage line and the first electrode depending on the voltage held by the capacitor 
(Asano et al discloses in Figure 12 an active matrix driving means in which there is a 
transistor 112 connected to voltage VCC1 with a capacitor 113 connected between 
voltage VCC1 and the gate of transistor 22. When transistor 1 1 1 is on, the data voltage 
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is stored in capacitor 113. When transistor 1 11 is turned off, the data voltage stored in 
capacitor 1 13 is used to control the current flowing through transistor 112. Even though 
the display element being driven is electroluminescent, the same principles can be 
applied to other active matrix display devices.). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
that the invention was made to further modify the electrophoretic display taught by Endo 
et al with the teachings of Asano et al in order to create an active matrix electrophoretic 
display in which irregularities in the manufacture of the controlling transistors can be 
accounted for. 

Regarding claim 11, Endo as modified above discloses an apparatus according 
to claim 10. 

Endo as modified above fails to teach wherein the apparatus further comprises 
means for compensating a fluctuation in current flowing between the terminals (Figure 2 
and the abstract of Asano et al discloses an active matrix driving circuit which can 
accurately compensate each pixel for threshold voltage irregularities, thus preventing 
fluctuations in the drive current provided by drive transistor 22.). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHEN A. BRAY whose telephone number is 
(571)270-7124. The examiner can normally be reached on Monday - Friday, 9:00 a.m. - 
5:00 p.m., EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, AMR AWAD can be reached on (571)272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/STEPHEN A BRAY/ 
Examiner, Art Unit 2629 

/Amr Awad/ 

Supervisory Patent Examiner, Art Unit 2629 
19 June 2009 



